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$D$ Riemann $\hat{\mathbb{C}}$ $D$
$\sigma_{I}(D)$
$\sigma_{I}(D)=\sup${$\sigma\geq 0:\Uparrow S_{f}||_{D}\leq\sigma\Rightarrow f$ $D$ }
$||S_{f}||_{D}$ $D$ Schwarzian derivative $s_{f}$ hyperbolic $\sup$ norm $D$
$f$
$S_{f}(z)=( \frac{f’’(Z)}{f’(z)})’-\frac{1}{2}(\frac{f’’(Z)}{f’(_{Z)}})^{2}$
$||S_{f}||_{D}= \sup|S_{f}(z\epsilon DZ)|\rho D(Z)-2$
$\rho_{D}(z)|dz|$ I $D$ hyperbolic metric $U$ hyperbolic metric
$\rho_{U}(z)|dZ|=\frac{|dz|}{1-|z|^{2}}$
$\rho_{D}(p(z))|p(’)Z|=\rho U(z)$
$P$ [ $U$ $D$ analytic projection
$D$
1.1 $(\mathrm{A}\mathrm{h}]\mathrm{f}_{0\mathrm{r}}\mathrm{s}-\mathrm{G}\mathrm{e}\mathrm{h}\mathrm{r}\mathrm{i}\mathrm{n}\mathrm{g}[1])D$
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(2) $S_{k}=\{z\in \mathbb{C} : 0<\arg z<k\pi\}[1]$
$\sigma_{I}(S_{k})=\{$














2 $( \frac{\pi-2\alpha}{\pi(\pi-\alpha)})^{2}\leq\sigma_{I}(A_{R})\leq\min(2,$ $\frac{6(\log R)^{2}}{\pi^{2}})$
$\alpha=\arccos(\frac{R-1}{R+1})(0<\alpha<\pi/2)$
22( )
$\sigma_{I}(A_{R})_{\wedge}\vee(R-1)2$ as $Rarrow 1$
$\lim_{Rarrow\infty}\sigma_{I}(A_{R})\geq\frac{2}{\pi^{2}}$






$\exists z_{1},$ $z_{2}\in A_{R_{\text{ }}}z_{1}\neq z_{2_{\text{ }}}f(z_{1})=f(z_{2})$ $z_{1},$ $z_{2}\in\overline{B_{R}}$
$B_{R}\subset A_{R}$ $||S_{f}||_{B}R\leq||S_{f}||_{A}R<\sigma_{I}(B_{R})$ $||S_{f}||_{D}<\sigma_{I}(D)$ $f$ $\hat{\mathbb{C}}arrow$
quasiconformal mapping $(\mathrm{c}.\mathrm{f}.[1])$ $f|_{B_{R}}$ $\hat{\mathbb{C}}$ quasiconformal $\tilde{f}$
$\tilde{f}(z_{1})=\tilde{f}(z_{2})$ $f$ $A_{R}$
$\sigma_{I}(B_{R})$
2.4 (Ahlfors’ univalence $\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{t}\mathrm{e}\mathrm{r}\mathrm{i}_{\mathrm{o}\mathrm{n}}[1]$)
$D$ : quasidisc $\lambda$ : quasiconformal reflection in $\partial D$
$\sigma_{I}(D)\geq 2\mathrm{e}\mathrm{s}\mathrm{s}\inf_{Dz\dot{\in}}\frac{|\overline{\partial}\lambda(z)|-|\partial\lambda(z)|}{|\lambda(z)-z|2\rho_{D()^{2}}Z}$
$\mathrm{e}\mathrm{s}\mathrm{s}$ .inf M\"obius $h$ M\"obius $\varphi=h\circ\lambda\circ h-1\text{ }\zeta=h(z)$
$\frac{|\overline{\partial}\lambda(z)|-|\partial\lambda(z)|}{|\lambda(z)-z|2\rho_{D}(z)^{2}}=\frac{|\overline{\partial}\varphi(\zeta)|-|\partial\varphi(\zeta)|}{|\varphi(\zeta)-\zeta|^{2}\rho_{h}(D)(\zeta)^{2}}$






( $C_{2}$ ) $\alpha$ $( \alpha=\arccos(\frac{R-1}{R+1}))_{\text{ }}\varphi=\frac{z-\epsilon^{\alpha}}{z-e^{-1\Phi}}\dot$
$\tilde{\lambda}(\mathcal{Z})=e^{ip}z-q\overline{z}^{q}1$










$\inf_{z\in C_{2}}\frac{|\overline{\partial}\lambda_{2}(Z)|-|\partial\lambda 2(z)|}{|\lambda_{2}(\mathcal{Z})-z|^{2}\rho c_{R}(Z)2}.\geq(\frac{\pi-2\alpha}{\pi(\pi-\alpha)})^{2}$
$A_{R}$ Schwarz norm $f(z)=z^{2}\text{ }$
$g(z)=( \frac{R+z}{R-z})^{i\epsilon}(\epsilon>0)$ Schwarz norm
$\alpha=\arccos$ $( \frac{R-1}{R+1})$ 21 22
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